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ABSTRACT

Using adapted methods for balanced experiments with waterfowl, the content and the true digestibility of the amonoacids
of hull-less barley have been established. The following contents of the essential amonoacids of a stocking lot of the
forage have been established (g/kg DM): lysine-4.8, methionine-1.1, cystine-1.1, histidine-2.2, threonine-4.4, leucine-
6.8 and phenylalanine- 5.9. The coefficients of their true digestibility were 81.89, 84.06, 85.08, 90.62, 87.30, 76.38
and 75.96, respectively.
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PE3IOME

ITon3Baiiku amanTupaHa 3a I'bCKM METOIMKA 3a 0AJlAHCOBU OITUTH, Ca YCTAHOBEHU ChIAbPIKAHUSITA W MCTHHCKATa
CMHJIACMOCT Ha TOJ003bPHECT CUCMHK. YCTAaHOBEHHU Ca CIICAHUTE ChAbPIKAHMS HAa HE3aMCHUMH aMHHOKHCCIIMHH B
cTokoBa maptuza ot pypaxa (g/kg CB): nuzun-4.8, metnonun-1.1, muctun- 1.1, xuctnana-2.2, peonnH-4.4, nedmH-
6.8 u penmnananun- 5.9. KoeuiueHTuTe Ha TSXHATa HCTHHCKA CMIJIAEMOCT ca choTBeTHO: 81.89, 84.06, 85.08,
90.62, 87.30, 76.38 u 75.96.

KNO4Y0BU OYMU: AMUHOKUCENMHU, MICTUHCKA cMUNaeMocT, Mono3bpHecT edeMuk, MyckycHM naTtuum

SJOURNAL
Central Europe riculture

Volume 5 (2004) No. 2 (95-100) 95



Dimo PENKOV, Vasko GERZILOV

PA3LUWPEHO PE3IOME

Hamocnenpk,  BHCOKONPOAYKTUBHUTE  TMOPOOH U
XHOpPUIM TTUIM TOKAa3BaT 3HAYUTEIHHA BapUpPAHUSL
B TpaHchopmanusTta Ha (ypakHHs TPOTEHH B
npoayktuBeH. OCHOBHOTHO OOsSICHEHHE 3a HHCKara
TpaHchopmanys € HE caMO B HE3aJOBOJIHTEIHOTO
AMHHOKHCEIIMHHO ChOTHOIIEHNE, HO M BbB BKIIFOYBAHETO
Ha (ypaku ¢ HUCKA JOCTBITHOCT HA AMHHOKHCEIINHUTE.
Hait — 3acTbreHUsAT METO/ 32 HEHHOTO OIpEACIISIHE MTPU
NITUIN € yCTAaHOBSBAHETO HA HCTHHCKATa CMIJIAeMOCT Ha
AMHHOKHUCEIINHUTE.

Ilenta Ha HACTOAIIOTO M3CIEIBAaHE € Jla C€ YCTAHOBAT
AMHHOKHCCIIMHHUTE ChAbPKAHHUS Ha 4 MEPCICKTHBHH
JIMHAM Ha TOJO3bPHECT EUEeMHUK, KaKTO M TsAXHara
HCTUHCKA CMUJIAEMOCT TIPH ONMUTH ¢ MYCKYCHHU MaTHIIH.
IIpe3 2003 roza. Osixa MpOBEICHH OAJIAHCOBU OIUTH C
12 egnorogumH MyckycHH matoka. be wu3mom3BaHa
MoaMGUIMpaHa 3a BOAOIUIABANIM NTHUIM METOJHMKA
Ha Sibbald (1986). HWcurHckara cMHIaeMOCT Ha
AMHHOKHCEIIMHUTE Ha OCpEJHEHA CTOKOBAa MapTHUIa OT
¢bypaxka Oc u3umucieHa mo popmyara:

(AK BBB Qypaxa - (exckperupana AK ot 3axpaHeHu
aHano3u — ekckperupana AK ot miagysamuy aHanaosn))/
AK BBB (ypaxa

CpenHara UCTUHCKA CMUJIAEMOCT HA aMUHOKUCEIHHUTE
Oc ompenerneHa o Gopmyrnara:

> (AK x koedunuenra Ha cmmtaemoct)/ Y AK

Bsixa ~ ycTaHOBeHH  CBIICCTBCHH  pPa3UKH B
AMHHOKHCCIIMHHOTO CBHABPKAHUE MEKAY OTICITHUTE
JIMHUU, O0COOCHO IpW TIpEeH3UHCIICHHEe Ha 0a3za cyxo
BEIIeCTBO. MOXe J1a ce 3aKITI04UH, 4e OBITbPCKUTE THHUT
Ha Qypaxka HE ca KOHCOIUANPAHU 110 aMUHOKHUCEITHHEH
CHCTaB.

CpemHara HCTHHCKAa CMHIJIAEMOCT HAa aMUHOKHCEITHHUTE
Ha OCpeJHECHa CTOKOBa maptuaa oT Qypaxka e 81.29,
a Ha He3aMEHHMHTE aMuHOKucenmHu- 81.31. JIBere
CTOMHOCTH KOPECTIOHANWPAT CPABHHUTEIHO TOYHO CBHC
CMHIJIaeMOCTTa Ha cypoBus mnporenH (78.89). Ot
HE3aMCHIMHTE AMUHOKHCEIWHU, 10 — BHCOKH OT
cpeaHaTa CMHJIAeMOCT ca TToKa3anu XUCTHAUHBT (90.62)
U TpeoHUHBT (89.30), a 10 — HUCKH OT CPETHHUTE - THPO3HH
(74.10), denmnananma (75.96) wu neimua  (76.38).
JIM3WHBT, METHOHUHBT U MUCTHHBT UMAT KOS(HHUIIECHTH
Ha cMuIaeMocT ¢choTBeTHO 81.89, 84.06 m 85.08.

INTRODUCTION

Besidestheenergynutrition value ofthe forages, the protein
nutrition value is the most important factor in nutrition of
agricultural animals and fowls. The crude protein content
suggests roughly the protein nutrition value, because the
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animal organism should first disintegrate the proteins to
amonoacids, which are afterwards absorbed and included
in the building processes [9].

In the latest highly productive fowl breeds and hybrids
the transformation of the protein from the food rates into
productive one varied within broad ranges — in broilers it
was from 35 % [4] to 55.2 % [5]. Similar variations were
also observed in other fowl species. A definite opinion
has been reached that the low utilization of the crude
protein was not only due to its insufficient amonoacid
balance [5] but also to the insertion of forages with low
availability of aminoacids [1]. Aminoacid availability
is a term meaning the degree of their utilization in the
organism for protein synthesis and other metabolic
processes, expressed in percentage [3]. Fuller & Wang
(1989) wunderlined that aminoacid availability was
determined as a ratio between the aminoacids absorbed
and used for protein synthesis, but detecting that ratio was
difficult to be realized in practice and, thus, the authors
suggested to use aminoacid digestibility as an index of
their utilization. Out of the 8 methods used (divided in
two groups in vitro and in vivo), the most widely applied
in fowls in the last years was the method of determining
the true digestibility of the aminoacids, described by
Sibbald (1986). The method is comparatively simplified
and easy to use, providing high precision in detecting
the amount of the aminoacids absorbed and released, in
balanced experiments with fowls, as well as the amount
of the released from the digestive system of the feed
deprived analogues (endogenous losses of amonoacids).

The hull-less barley is a comparatively new forage crop for
Bulgarian breeding. Its advantages are to be found mainly
in the low content of crude fibers that can contribute to
the better digestion of the nutrient substances, including
aminoacids, by the birds.

The aim of the present study was to detect the amonoacid
content of 4 perspective lines of hull-less barley, as well
as their true digestibility in experiments with Muscovy
ducks.

MATERIAL AND METHODS

In 2003 balanced experiments with 12 one-year old
Muscovy drakes were conducted. The methods of Sibbald
(1986) were used modified for waterfowl experiments by
Penkov (1997). The forage applied was taken from the
experimental collection of the Department of Genetics
and Breeding, the Agricultural University — Plovdiv.

The aminoacid analysis of the four lines of the forage
and the excrements of fed and food deprived analogues
was carried out by aminoanalizer AAA881 (preliminary
salty-acidic hydrolysis). A stocking lot of the forage by
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25 % of each line was used for detecting the digestibility
of the aminoacids. Separation of the organic and the non-
organic nitrogen was done by the methods of Stoyanov
(1957).

The true digestibility of the aminoacids was calculated
by the formula of Surdjiyska, 1990:

(AA in forage - (AA excretion of tube fed - AA excretion
of food deprived))/AA in forage

The average true digestibility of the aminoacids was
detected by the formula:

Y(AA x coefficient of digestibility)/ X AA

RESULTS AND DISCUSSION

Table 1 shows the aminoacid content of the four lines of
hull-less barley, an object of the experiment.

Significant differences were observed in the aminoacid
content, especially when re-calculating them on dry
matter basis. It can be concluded that the Bulgarian
cultivars are not consolidated concerning their amino
acid composition. However, we think that due to the
protein uniformity the aminoacid digestibility coefficients
would not differ much and detecting the digestibility of
a stocking lot of the forage will be of great practical

MUSCOVY DUCKS

importance to fowl nutrition.

Compared to common barley [6], the hull-less barley
displayed some differences in the aminoacid content.
The differences in absolute percentage units were the
following: for lysine: +0.07, methionine: -0.7, histidine:
-0.03, threonine: +0.14, proline: -0.42, valine: -0.07,
isoleucine: -0.09, leucine: -0.12 and tyrosine: -0.10.
The lower levels of the aminoacids were corresponding
to the lower levels of crude protein in the different lines
of hull-less barley, the differences in comparison with the
common barley varying between —4.98 to —2.22 (-3.70
percentage units per a kg of DM in average).

Table 2 presents the coefficients of true digestibility of a
stocking lot of hull-less barley.

The average true digestibility of the aminoacids was
81.29 and of the essential aminoacids —81.31, both values
corresponding comparatively exactly to the crude protein
digestibility (78.89). Out of the essential aminoacids,
above the average values were manifested by histidine
(90.62) and threonine — 89.30, and, below the average
values — by tyrosine (74.10), phenylalanine (75.96) and
leucine (76.38). The rest of the essential aminoacids had
coefficient of digestibility close to the mean values.
Compared to aminoacid digestibility of the common

Table 1: Amino acid contents of 4 varieties of pear barley- yields 2001/2002

Amino acid  Varity Pv103 Varity Varity Pv104 Varity Average
557A00299 57A01099

In1 In DM In1 In DM Inl InDM Inl InDM Inlkg InDM

kg kg kg kg fodder

fodder fodder fodder fodder
Lysine 0.44 0.50 0.41 0.47 0.46 0.52 0.36 0.41 0.42 0.48
Methion.  0.09 0.10 0.11 0.12 0.12 0.14 0.07 0.08 0.10 0.11
Cystine 0.08 0.09 0.11 0.12 0.14 0.16 0.07 0.08 0.10 0.11
Histidine  0.18 0.20 0.18 0.21 0.20 0.23 0.20 0.23 0.19 0.22
Arginine 0.57 0.65 0.59 0.68 0.63 0.71 0.61 0.70 0.60 0.69
Asparag. 0.58 0.66 0.75 0.86 0.80 0.91 0.53 0.61 0.66 0.76
Threonine  0.30 0.34 0.71 0.81 0.49 0.55 0.25 0.29 0.44 0.50
Serine 0.39 0.44 0.49 0.56 0.58 0.66 0.35 0.40 0.45 0.52
Glutamine 2.35 2.67 2.79 3.19 3.25 3.68 1.80 2.06 2.55 2.90
Proline 1.10 1.25 1.30 1.49 1.56 1.77 0.88 1.01 1.21 1.38
Glycine 0.40 0.46 0.46 0.53 0.53 0.60 0.35 0.40 0.44 0.50
Alanine 0.40 0.46 0.53 0.61 0.58 0.66 0.42 0.48 0.48 0.55
Valine 0.48 0.55 0.53 0.61 0.60 0.68 0.50 0.57 0.53 0.60
Isoleucine  0.28 0.32 0.34 0.39 0.38 0.43 0.27 0.31 0.32 0.36
Leucine 0.67 0.76 0.84 0.96 0.92 1.04 0.69 0.79 0.78 0.89
/Tyrosine 0.23 0.26 0.29 0.33 0.32 0.36 0.20 0.23 0.30

0.26
Phenylal.  0.47 0.53 0.55 0.63 0.64 0.72 0.40 0.46 0.52 0.59
Cr.protein 12.19  13.87 10.44  11.95 11.12  12.60 9.69 11.11 10.86 12.38
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Table 2: True digestibility coefficients of the amino acids of pear barley in experiments with geese (n=6)

Amino acid X Sx S%

Lysine 81.89 2.07 14.95
Methionine 84.06 1.63 9.87
Cystine 85.08 2.59 13.51
Histidine 90.62 1.75 11.45
Arginine 81.50 1.25 9.08
Asparagine 89.20 2.12 11.21
Threonine 87.30 1.99 14.48
Serine 73.48 291 23.39
Glutamine 80.32 1.00 8.40
Proline 81.58 1.31 12.63
Glycine 86.75 2.67 27.78
Alanine 74.28 2.42 22.34
Valine 85.92 1.91 17.16
Isoleucine 83.56 2.01 10.72
/Leucine 76.38 1.46 11.32
Tyrosine 74.10 2.36 18.88
Phenylalanine 75.96 1.34 10.41
Aver. digest. of the AA 81.29 1.87 -

Aver. dig. of the essential AA 81.31 1.24 -

Dig. of the crude protein 78.89 2.24 10.18

barley [6] some significant differences were reported.
Based on digestibility of common barley grains, the
differences were, as follows: for lysine: +10.2, methionine:
-1.3, cystine: -2, histidine: +8, arginine: -4.9, threonine:
+26.5, valine: +6.5, leucine: -9, isoleucine: +6.6 and
phenylalanine: -11.5 percentage units.

As a whole the coefficients of hull-less barley aminoacid
digestibility showed better results compared to common
barley, due to the lower content of crude fibers in the
tested forage.

Finally we can conclude that the Bulgarian hull-less
barley showed the following average true digestibility
of essential aminoacids for fowl (in g/kg of DM): lysine
- 3.9; methionine and cystine - by 0.9; histidine - 2.0;
arginine — 5.6; threonine - 4.4; valine — 5.2; isoleucine -
3.0; leucine — 6.8; tyrosine — 2.2 and phenylalanine - 4.5.

CONCLUSIONS

The hull-less barley falls behind the common barley by
its crude protein content (12.38 % in DM) and by the
total content of essential aminoacids in DM by 3.5 % in
average.

The average true digestibility of the aminoacids in hull-
less barley for Muscovy ducks was 81.29 and of essential
aminoacids — 81.31. Histidine (90.62) and threonine
(89.30) manifested digestibility above the average values,
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while tyrosine (74.10), phenylalanine (75.96) and leucine
(76.38) — below the average values. Lysine, methionine
and cystine had digestibility coefficients of 81.89, 84.06
and 85.08, respectively.
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